Purpose: Purpose of present study is to report our technique of use of percutaneous endoscopic-gastrostomy (PEG) site excision biopsy wound, for specimen retrieval and gastric conduit formation, in minimally invasive esophagectomy for oesophageal cancer.
Percutaneous endoscopic gastrostomy PEG tube is an efficient and inexpensive way of providing long term enteral nutrition to patients with oesophageal cancer and dysphagia. [1] [2] [3] Fifty cases of contact cancer at the puncture site due to the presence of occluding proximal tumours have been reported worldwide. [3] [4] [5] [6] All or most of our patients with a diagnosis of oesophageal cancer and dysphagia undergo PEG tube placement for nutrition, as part of a uniform protocol during their initial EUS staging prior to neo-adjuvant chemo-radiation therapy. 7 Traditionally we started our minimally invasive esophagectomy with laparoscopic gastric conduit formation and its pull-up along with the attached tumour specimen through cervical wound, which led to an early PEG site metastasis in one of our earlier cases. This led to our gradual evolution of present Misbah Khan, Namra Urooj, Aamir Ali Sayed, Shahid Khattak, Anam Muzaffar, Muhammad Ijaz Ashraf.
technique with first on table PEG site frozen to complete excision of the PEG site, followed by use of excision wound for specimen retrieval and to the present use of Alexis 360 degree small retractors and an extra-corporeal gastric tube formation.
Purpose of study was to report our technique of minimally invasive esophagectomy combined with a PEG site excision biopsy and utilization of resulting wound for extracorporeal gastric conduit formation and tumour specimen retrieval.
Surgical Technique:
Technique involves the standard procedure for a minimally invasive transhiatal / 3-stage / hybrid esophagectomy with laparoscopic abdominal approach incorporating the utilization of PEG excision biopsy site for gastric conduit formation.
Approach:
The laparoscopic abdominal part of oesophageal resection is done in a modified LloydDavis position with patient supine on the table and legs abducted on dedicated leg holders. Thromboembolic prophylactic pneumatic compression devices are applied before positioning the patients. Standard 5 ports technique is employed for abdominal part.
Description of main Steps of Technique:
Following completion of laparoscopic complete gastric mobilization on right gastro-epiploic and right gastric pedicles, PEG site is disconnected close to anterior abdominal wall with Echelon stapling device. Figure 1 . Laparoscopic transhiatal or video assisted thoraco-scopic VATs mobilization of oesophagus is performed. Cervical oesophageal mobilization is completed via cervical approach and cervical oesophagus is divided. A soft Ryle's tube French number 14 or 16 is tied to distal end of cervical oesophagus.
The outer PEG site is excised with an elliptical midline abdominal incision taking a 1 cm margin and sent for histopathology.
Falciform ligament is divided to make easy delivery of conduit through the small wound. Wound protector Alexis (small) is introduced into the resulting wound and opened, stomach along with the oesophagus over attached Ryle's tube is brought into the wound (keeping other end of long Ryle's tube still in cervical wound to secure posterior mediastinal route) . Figure 2, 3 A wide stomach tube 4-5cm is constructed with linear staplers taking proximal cardia and less than one third of lesser curve with the specimen for adequate resection margins. Stapled line is secured with interrupted or continuous proline 4/0 suture. Proximal Gastric tube at proposed site of anastomosis is anchored to the distal end of Ryle's tube with a single silk 2/0 stitch and gastric tube pulled up over it from cervical wound. Rest of the gastro-oesophageal reconstruction proceeds in the usual way, after removal of Ryle's tube. Single layer interrupted end to end hand sewn anastomosis is the standard practice at our centre. Pneumo-peritoneum can be re-achieved for remaining laparoscopic abdominal steps by gloving the Alexis retractor with a surgical glove. Benefits: Benefits of the approach are ease of gastric conduit formation, along with an additional 2nd layer of proline, in less time, through the small wound along with avoidance of tumour specimen removal all the way from mediastinum through the cervical incision.
Methods:
We present a data of our 100 resectable oesophageal cancer patients with a post neoadjuvant minimally invasive esophagectomy from a period of January 2012 till September 2015. The study was granted an exemption status by the institutional review board of the hospital and all data was collected through our hospital information system (HIS). All the patients had an initial staging CT and EUS with PEG placement done followed by neo-adjuvant chemo XRT. Also post neoadjuvant staging CT scan was done on all of the included patients to establish resectability. The pre-study (conventional) approach i.e.; laparoscopic gastric conduit formation along with specimen pull up from cervical /thoracic wound is compared to the present modified technique (study) group. All cases were jointly performed by one of the two surgical oncologists and one thoracic surgeon over the period of this study. The primary outcome measures were operative time in minutes and any additional procedure specific complications. The study does not take into account other post-operative complication specific to esophagectomy procedure like respiratory, minor class I and II anastomotic leaks, strictures and mortalities.
Exclusion:
Patients who had an esophagectomy performed via open or minimally invasive converted to open technique were excluded. Also patients with an emergency oesophageal surgery or patients with no neoadjuvant chemoXRT or no PEG placement prior to neo-adjuvant treatment were excluded. Siewart type III gastroesophageal junction tumours were not included in the present study.
Statistical Analysis:
It is a retrospective cohort review. We looked at frequencies and proportions. Associations were established with cross tabulations, Pearson ChiSquare test for categorical variables and t-test for continuous variables. All tests were 2-tailed. A pvalue of 0.05 or less was taken as level of significance. Multivariate linear logistic regression analysis was performed for differences in operative time between the two groups.
Results:
No additional morbidity or cost was encountered following employment of this technique except for the use of an Alexis retractor (size; small) for each procedure. Procedure specific complications rate was low. The group was further compared with a set of patients with total laparoscopic gastric tube formation and specimen retrieval through thorax or neck. The two groups were similar for basic demographic and clinical variables as in Table- 1, except for type of esophagectomy performed.
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Rate of overall procedure specific complications (Table-2 ) was low 11%, and was statistically not significant between two groups. PEG site excision biopsy was positive in 2 cases, 1 in each group, one was adenocarcinomas and other squamous in morphology, both of them were mid to lower oesophageal tumours not involving GE junction.
Median operative time was less in the study group but the difference was statistically insignificant. Overall mean operative time was 363 minutes (SD+ 113.8) for all patients (median 362.5) and it was taken as a reference to dichotomize this outcome variable for a multivariate analysis. After controlling for type of minimally esophagectomy procedure performed the conventional group had a statistically significant longer operative time(> 363min) as compared to the Study group( OR= 1.71, CI=1.17-8.92 , p= 0.024), on multivariate analysis for this specific outcome measure.
Discussion:
The benefits of PEG placement are a high mean BMI and serum albumin level prior to surgery in both groups and a low PEG related complications rate. 1, 2, 7 The mean BMI in all of our patients was > 20 for both groups. PEG site, during stomach mobilization, has an additional benefit that it acts as an additional port by keeping the stomach retracted to the abdominal wall. Figure 1 The early complications related to PEG insertion in this series were minor Clavien class 1 including pain abdomen, peri-PEG pain or discharge, post-procedure hypotension, and diarrhoea managed with mild analgesics, PPI and hydration and class 2 complications; peri-PEG infection and cellulitis, hypotension requiring management with I/V antibiotics and admission. There were no reoperations or mortalities. In terms of benefits of laparoscopic versus open conduit formation, we failed to show any procedure specific low complication rate but operative time was less in the study group. A number of studies have described the technique of extracorporeal gastric conduit formation with a para-median incision for purpose of minimizing conduit failure rate. 8, 9, 10 These series have used an additional incision for the specific purpose, without any added nutritional benefits of PEG tube during pre-operative down staging in the setting of disease associated dysphagia.
Wajed SA et al. have analysed their results and compared them with their intra-corporeal approach with a conduit failure or necrosis rate of 2.5 % for extracorporeal vs. 4.5 % with intracorporeal approach. In present study, there was 1 conduit failure in each group, requiring re-exploration. One proximal gastric necrosis in the open gastric tube group requiring proximal gastric excision and reanastomosis, and one anastomotic leak followed by gastric excision and colon pull up in the total laparoscopic group (Table-3 ).
There have been series from experienced centres associating a higher conduit failure rate with minimally invasive techniques, [11] [12] [13] [14] and to minimize that extra-corporeal technique has been advocated. Our series failed to show any significant difference for this specific complication between two groups. Rather we have developed and adopted the technique differently at our institute, initially for a better oncological outcome by removing a potential site of tumour recurrence along with added advantage of nutritional support during neo-adjuvant chemoradiation therapy and better nutrition parameters in terms of BMI and serum albumin at surgery. This has evolved now to add ease and safety to the minimally invasive procedure with less time by putting the conduit back into the surgeon's hands for the critical part of the operation.
Although there is no statistically significant difference in rate of locoregional recurrence with specimen removal via abdomen, the idea is to adhere to oncological principals of minimum tumour handling and less exposure to surrounding viscera in vivo.
Limitations:
The study does not take into account minor class I and II anastomotic leaks due to their multifactorial association with anastomotic technique. The comparison group is quite small in size relative to the study group. An important confounding factor to the decreasing operative time could be the chronological sequence of the comparative groups in the parallel setting of learning curve of minimally invasive technique at our centre, with a decrease in operative time related simply to the maturation of skill and experience.
Conclusions:
Benefits of the described approach are ease of gastric conduit formation along with an additional 2nd layer of proline with less operative time through no additional wound and avoidance of specimen and tumour removal from all the way through mediastinum to the neck.
